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(54) INK JET RECORDING APPARATUS 
(57)Abstract: 

PURPOSE: To extend the life of the whole of an ink jet 
head to a large extent by mounting an input means 
setting the reference point of the contour line extracted 
from drawing data by a contour data extraction means 
and a contour position determining means determining 
only the position of the contour line in a nozzle arranging 
direction at the reference point. 

CONSTITUTION: The CAD data of an input buffer 1 is 
converted to internal data in an analyzing part 2 and only 
a contour line is extracted in a contour data extraction 
part 3 and the arranging position of contour data is 
determined in a contour data shift part 4 to be 
developed to bit map data. A reference point altering 
part 13 reads a reference point from a memory part 1 1 
when a shift setting key is pushed and counts down the 
reference point when a left shift key is pushed to fix the 
same to the shiftable min. value. When a right shift key is 
pushed, the reference point is counted up to be fixed to 
the shiftable max. value. This altered reference point is 
stored in the memory part 1 1 by a setting key and, at the time of printing, the reference point is 
supplied to the contour data shift part 4 as data specifying the reference point at the time of 
bit map development. 
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* NOTICES * 

JPO and IIP IT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An image processing means which analyzes and carries out bit map development of the 
drawing data included a figure drawn a border line which pinpoints a drawing area of a drawing 
characterized by comprising the following, and in this border line, A frame memory measure 
which memorizes said drawing data developed by bit map data by this image processing means, A 
control means which said drawing data memorized by this frame memory measure is read one by 
one, and controls each part, An ink-jet recording device possessing a paper carrying means 
which is controlled by this control means and conveys a record paper, and an ink jet head which 
outputs said border line and a figure to said record paper based on said drawing data read from 
said frame memory measure one by one. 

An input means for setting up a reference point of a border line in said drawing data. 
An outline position determination means to determine only a position of said border line in said 
drawing data in the direction of nozzle arrangement of said ink jet head according to a reference 
point set up by this input means. 

[Claim 2]The ink-jet recording device according to claim 1, wherein a border line in said drawing 
data is further provided with a contour data extraction means for it to be supplied from the 
outside with said figure, and to extract only said border line out of said drawing data. 
[Claim 3]The ink-jet recording device according to claim 1 having further a paper-size input 
means which inputs size of said record paper, and an outline setting-out means to set up a 
border line in said drawing data based on size of said record paper inputted by this paper-size 
input means. 

[Claim 4] An ink-jet recording device of claim 1 thru/or 3, wherein said outline position 
determination means is what determines a storing position of said drawing data in said frame 
memory measure given in any 1 paragraph. 



[Translation done.] 
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DETAILED DESCRIPTIOI 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to ink-jet recording devices, such as an ink jet 

plotter for which many nozzles used the ink jet head arranged at line form. 

[0002] 

[Description of the Prior Art] In the field of an automatic drafting machine, it ranks with a pen 
plotter from the former, and the ink-jet recording device which uses an ink jet head from the 
rapidity of drawing, low noise nature, the ease of maintenance, etc. is used. Although ink jet 
heads include the slit type ink jet head etc. which make liquefied ink fly with the alternative 
impressed electromotive force from the multinozzle head which has arranged many nozzles to 
array form, or a slit shape ink emitting port to an internal electrode array as everyone knows, 
Here, the flight parts of ink also including the latter head shall be called a "nozzle." 
[0003] By the way, since the drawing area is pinpointed on a drawing, the border line is to usually 
be drawn as the thick solid line (0.5 mm or more) to the edge part. A title block is provided in the 
lower right of this border line. The above-mentioned border line may be set to the case where it 
is transmitted to an ink-jet recording device, inside an ink-jet recording device according to the 
size of a record paper with graphic data from a CAD system. 
[0004] 

[Problem(s) to be Solved by the Invention]The above-mentioned border line turns into the 
longest straight line in a drawing. When drawing such a long straight line to the transportation 
direction of a paper, it is necessary to make ink fly continuously from the specific nozzle of an 
ink jet head in an ink-jet recording device. Especially as for such a border line, according to a 
paper size, a recording position is determined uniquely. Therefore, a service condition becomes 
cruel — since the frequency where ink is made to fly compared with other nozzles becomes 
high, the nozzle which draws a border line receives more viscous friction compared with other 
nozzles. Therefore, the life of the whole head will be determined by the life of the nozzle 
describing a border line. 

[0005]Thus, in the ink-jet recording device which outputs drawing data. If there is a 
characteristic situation of overworking a specific nozzle, for this reason it sees as the whole ink 
jet head, in order to draw a border line, in spite of being few release-of-drawing number of 
sheets, there is a problem that the life of the whole ink jet head will become short by 
degradation of some [ specific ] nozzles, 

[0006]It sets it as the 1st purpose that this invention provides the ink-jet recording device which 
can prevent the life of an ink jet head from having been made in view of this problem, and 
becoming extremely short even when the drawing containing a border line is drawn effectively. 
This invention sets it as the 2nd purpose to provide the ink-jet recording device which can set 
up the right-and-left space of a drawing arbitrarily by easy adjustment operation. 
[0007] 

[Means for Solving the Problem]An ink-jet recording device which this invention requires for this 
invention, An image processing means which analyzes and carries out bit map development of 
the drawing data included a figure drawn a border line which pinpoints a drawing area of a 
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drawing, and in this border line, A frame memory measure which memorizes said drawing data 
developed by bit map data by this image processing means, A control means which said drawing 
data memorized by this frame memory measure is read one by one, and controls each part, A 
paper carrying means which is controlled by this control means and conveys a record paper, An 
ink-jet recording device possessing an ink jet head which outputs said border line and a figure to 
said record paper based on said drawing data read from said frame memory measure one by one 
is characterized by comprising: 

An input means for setting up a reference point of a border line in said drawing data. 
An outline position determination means to determine only a position of said border line in said 
drawing data in the direction of nozzle arrangement of said ink jet head according to a reference 
point set up by this input means. 

[0008]A border line in said drawing data may be supplied from an external CAD system etc. with 
said figure, and may be set up according to a paper size inside an ink-jet recording device. In the 
case of the former, it is necessary to have further a contour data extraction means for 
extracting only a border line out of drawing data. The outline position determination means 
should just determine a storing position of a border line in said drawing data in said frame 
memory measure, for example in the time of bit map development. 
[0009] 

[Function] According to this invention, the position of the border line in the drawing data in the 

direction of nozzle arrangement of an ink jet head can be arbitrarily set up via an input means. 

For this reason, if the reference point of the border line in drawing data is changed by suitable 

frequency using an input means, the specific nozzle of an ink jet head can be prevented from 

being overworked, and improvement in a life of an ink jet head can be aimed at. 

[0010] In this invention, since it can set up arbitrarily, in providing a binding margin for the 

reference point of the border line in drawing data, for example in the left end of a drawing via an 

input means, it shifts a border line to arbitrary positions by alter operation. 

Therefore, the binding margin for which it asks on a drawing can be set up. 

In this case, since it is not necessary to adjust other machine elements at all, there is an 

advantage that setting out of a binding margin is very easy. 

[0011] 

[Example]Hereafter, the example of this invention is described with reference to an attached 
drawing. Draw i ng 1 is a functional block diagram showing the composition of the ink jet plotter 
concerning the 1st example of this invention. The drawing data included the border line and the 
figure is transmitted from the CAD system which is not illustrated with the gestalt of the CAD 
data (plotter command) which consists of an ASCII coat, for example. This CAD data (plotter 
command) is stored in the input buffer 1. The CAD data (plotter command) stored in the input 
buffer 1 is changed into the internal (middle) data which is analyzed by the analyzing parts 2 and 
consists of vector data. Only a border line is extracted by the contour data extraction part 3 
among the internal (middle) data obtained by the analyzing parts 2. A locating position is 
determined by the outline data shifting part 4, DDA (Digital differential analyzer) processing is 
carried out by the bit-map-development treating part 5, and the extracted border line is 
developed by bit map data. The obtained bit map data is stored in the frame buffer 6. 
[0012]The bit map data stored in the frame buffer 7 is read one by one by the controller 7. The 
controller 7 controls the paper carrying part 7, and performs the transfer control of a record 
paper, and it supplies the drawing data read from the frame buffer 6 to the shift register 9 one by 
one. The shift register 9 sends out the supplied drawing data to the ink jet head 10. The ink jet 
head 10 performs record required for the record paper which is not illustrated according to the 
above-mentioned drawing data. 

[0013]On the other hand, the storage parts store 1 1 which memorizes the arrangement 
re f erence point of a border line, the input machine 12 for setting up the above-mentioned 
reference point by alter operation, and the reference point changing part 13 which changes the 
reference point memorized by the storage parts store 1 1 based on the setting operation of this 
input machine 12 are formed in this ink jet plotter. Nonvolatile memory like EEPROM is used for 
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the storage parts store 1 1, for example, The reference point changed by the reference point 
changing part 13 is supplied to the outline data shifting part 4 as data which specifies the 
reference point at the time of bit map development 

[00 1 4] Drawing 2 is a top view showing the example of the input machine 1 1. That is, the shift set 
key 21, left Shift key 22, right Shift key 23, and the set key 24 are formed in the operation panel 
part of the ink jet plotter as the input machine 1 2. The shift set key 21 is a key set when 
starting the shift operation of drawing data. 

Left Shift key 22 and right Shift key 23 are keys for shifting drawing data to the left and the right 
by a dot unit, respectively. 

The set key 24 is a key for making the position become final and conclusive, after moving the 
position of drawing data by shift operation. 

[001 5] Next, operation of the ink jet plotter concerning this example constituted in this way is 
explained. Drawing 3 is a flow chart of the reference point setting processing of the contour data 
in the plotter. If the shift set key 21 on a navigational panel is turned on, the flow of drawing 3 
will be started. First, the reference point changing part 13 reads the reference point P from the 
storage parts store 1 1 (S1). Here, it becomes the input waiting of left Shift key 22, right Shift 
key 23, and the set key 24 (S2, S3, S4). When left Shift key 22 is pressed, the reference point P 
is counted down (S5). When minimum PL of the range which can shift the reference point P is 
reached at this time, (S6) and the reference point P are fixed to minimum PL (S7). When right 
Shift key 23 is pressed, the reference point P is counted up (S8). When maximum PH of the 
range which can shift the reference point P is reached at this time, (S9) and the reference point 
P are fixed to maximum PH (S10). The above-mentioned minimum PL and maximum PH are 
determined by the array pitch of the allowable width of a gap of a border line, and the nozzle of 
the ink jet head 10, 1 time of the shift pitch, etc. When the set key 24 is pressed, the reference 
point P is stored in the storage parts store 1 1 (S1 1). 

[0016]DrawingjL>s a flow chart which shows the operation at the time of the print of an ink jet 
plotter. After powering on, the reference point P is first read from the storage parts store 1 1 
(S21), and then it becomes the waiting for an entry of data (S22). If CAD data (plotter command) 
is stored in the input buffer 1, this is analyzed by the analyzing parts 2 and it is changed into 
internal (middle) data, The position which contour data is extracted from drawing data by the 
contour data extraction part 3 (S23), and should arrange drawing data on the basis of the 
reference point P by the outline data shifting part 4 is determined. That is, the reference point P 
is added to X (line direction) coordinates of each vector which constitutes drawing data (S24). 
Next it becomes the waiting for a print command (S25), and if a print command occurs, print 
processing (S26) of one sheet will be performed. The above processing is continued till the end 
of a print (S27). 

[0017]Drawing 5 is a figure for explaining an operation of this ink jet plotter. In the release of 
drawing before changing the reference value P, as shown in d rawing 3 (a), the nozzle P1 of the 
ink jet head 10 and P2 were used continuously, and the line of the lengthwise direction of the 
border line 31 was drawn, but. When left Shift key 22 of the input machine 12 is pressed once, as 
shown in drawing 3 (b), only the border line 31 will shift leftward only for 1 pitch delta x minutes 
of a nozzle. At this time, the nozzle of the ink jet head 10 which draws the line of the lengthwise 
direction of the border line 31 is changed into P3 and P4. Similarly, if right Shift key 23 is 
pressed once, the border line 31 will shift rightward only for 1 pitch delta x minutes of a nozzle. 
Since it is not generated, a problem like [ figure / 32 ] border-line drawing will be drawn in the 
same position. Thus, only the border line 31 can be positioned in the arbitrary positions of the 
arrangement direction of the nozzle of the ink jet head 10. Thereby, the right-and-left space of a 
drawing can be set up arbitrarily, and it can prevent being fixed to a resistor with a specific 
nozzle of the ink jet head 10 which draws the line of the lengthwise direction of the border line 
31 by change of the periodical reference point P. 

[001 8] A border line will be drawn by the nozzle for 8 dots, if a border line shall be 0.5 mm when a 
nozzle is arranged in the pitch which is 16 dots/mm. Supposing it performs 1 dot of shift 
operation at a time, when allowable width is set to 2 mm, processing ** one time by 32 shift 
operation. In this case, if operation of changing the reference point P diligently is performed, the 
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resistor which generates heat for a long time will also be shortened by one fourth of 
conventional resistance welding time. 

[001 9] Drawing 8 is a functional block diagram showing the composition of the ink jet plotter 

concerning the 2nd example of this invention. In dra wing 6, identical codes are given to drawing 1 

and identical parts, and explanation of the overlapping portion is omitted. This example applies 
this invention to the case where contour data is not transmitted as CAD data (plotter command) 
from a CAD system. 

[0020]That is, the paper-size input machine 41 is formed in the Inkjet plotter. 

According to the input condition of this paper-size input machine 41, a border line is generated 

by the contour data set part 42, and this border line is supplied to the outline data shifting part 



About the processing after the shift of the contour data supplied to the outline data shifting part 
4, it is the same as that of the 1st example. 

[0021] Although the ink jet plotter was made into the example in the above example, it cannot be 

overemphasized that this invention can be applied to other ink-jet recording devices. 

[0022] An ink jet head is not limited to a stationary type thing. For example, the width of the line 

direction of an ink jet head is narrower than paper width, and even if it is an ink-jet recording 

device of the type which records one line by movement of the line direction of a head, the 

problem that a specific nozzle is overworked occurs. Also in this case, the effect mentioned 

above can be acquired by performing shift operation of a nozzle like the invention in this 

application. 

[0023] 

[Effect of the Invention] According to this invention, the nozzle location describing a border line 
of an ink jet head can be arbitrarily set up by operation of an input means to have stated above. 
For this reason, the hour of use of the nozzle which draws a border line can be shortened to 
over the past 1 /several [ - ] 1 of tens of minutes by operating an input means at a suitable 
interval and shifting only the border line in drawing data. As a result, only the specific nozzle of 
an ink jet head can be prevented from being overworked, and the effect that the life of the whole 
ink jet head can be raised substantially is done so. The effect [ position / of a border line / 
margin portions /, such as a binding margin of a drawing, ] arbitrarily that it can set up since it 
can set up is done so. He is trying to shift only a border line in this invention. 
Therefore, the data volume with which shift processing is presented can be held down to the 
minimum, and shortening of processing time can be aimed at. 



[Translation done.] 
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